The present paper aims to describe the marine flora occurring on the continental shelf of Gökçeada Island (North Aegean) based on the review of the long-term researches which provided qualitative information on many taxa including Cyanobacteria, Chlorophyta, Ochrophyta, Rhodophyta and Tracheophyta.
The present paper aims to describe the marine flora occurring on the continental shelf of Gökçeada Island (North Aegean) based on the review of the long-term researches which provided qualitative information on many taxa including Cyanobacteria, Chlorophyta, Ochrophyta, Rhodophyta and Tracheophyta.
Eight species (Polysiphonia brevearticulata, Ceramium codii, Gymnothamnion elegans, Spermothamnion repens, Lophosiphonia cristata, Hydrolithon cruciatum, Leathesia marina, Caulerpa racemosa) and one variety (Caulerpa racemosa var. cylindracea) recorded during the present study are the new records for Gökçeada Island. The new recorded species belonging to Rhodophyta were found as opportunistic-filamentous and crustose epiphytic forms on Posidonia oceanica leaf blades during the years [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] . The presence of Caulerpa racemosa, the Mediterranean invasive algae and its dispersal around the island proves the ecological threat on the coastal ecosystem of the island due to the touristic boat achorings and bottom trawling.
Rhodophyta had the highest number of species dominated the macroalgal composition with 178 species followed by the contributions of Ochrophyta and Chlorophyta and Cyanobacteria with 78, 64 and 25 species, respectively. As for the marine phanerogams (Tracheophyta) that contribute as key ecosystems to the biological diversity were recorded as 1% of the systematic groups in the region presenting three genus (Cymodocea, Posidonia, Zostera) but covering vast areas.
Introduction
The North Aegean Sea representing one of the main parts of the Eastern Mediterranean can be defined as the convergens zone, where colder Black Sea waters coming from the Dardanelles Strait encounter warmer waters of Mediterranean Sea coming to the basin (Uçkaç, 2005) .
Gökçeada, the largest island of Turkey is situated in the North Aegean Region (40.150°N, 25.817° E) and has a coastline of 92 km and its surface area is 279 km². Due to the Turkish Straits System, the region is subjected to strong hydrodynamism such as currents and waves. Thus the ecologically important macroalgal communities vary forming new individuals according to the deviations of seasonal and hydrodinamic factors.
Considering Turkey's islands with their biogeographical features, these regions reserve significant biological diversity and have the potential of becoming specially protected areas (SPAMIs, MPAs) in the Mediterranean.
As a part of the Eastern Mediterranean that is characterized by low nutrient concentrations and primary production, the North Aegean Sea is comparatively more productive than the southern part (Siokou-Frangou et al. 2002) due to the intensive freshwater inputs from Nestos and Maritsa Rivers and Kavak River flowing into the Saros Gulf (North Aegean).
Representing the features of the North Aegean, Gökçeada Island is also affected by the increasing nutrient concentrations due to the antropogenic pressures on the freshwaters and coastal shelves. These high concentrations of nutrients deteriorate the water quality (Aktan & Gümüşoğlu 2010) and alter the species composition (Piazzi et al. 2004) in which the opportunistic species dominate. Since the island has subjected to touristic pressures in every summer months, cyanobacterial mattes that acts as quality elements indicating high levels of nutrients have dominated evidently on Posidonia oceanica seagrass leaves (Aktan & Gümüşoğlu, 2010 , 2014 . According to these phenomena, the species composition can be evaluated as an indicator in the assessment of ecosystem status.
North Aegean Region is also sensitive to pressures such as coastal recreational activities, discharges of domestic wastewaters, artisanal and commercial fishing, collection of rare species and invasion by alien species (Chintiroglou et al. 2005 ).
In the Aegean Coasts of Turkey, detailed studies on marine macrophytes had started after early 1970's (Zeybek and Güner, 1973; Öztürk and Güner, 1986; Cirik et al, 1990) .
As for the Gökçeada Island, the studies on marine flora carried out between 1973-1985 has been conducted by Yazıcı (1974) in Gökçeada Fisheries and Sponge-Fishing Research Department (former name of Gökçeada Marine Research Department) where sea sponges were cultivated under uncontrolled conditions. These studies were not published and can be found in the libraries of Gökçeada Marine Research Department and Istanbul University Fisheries Faculty as reports and herbariums. Zeybek et al. (1986) listed marine algae of Turkey belonging to four seas (Black Sea, Marmara Sea, Aegean Sea and Mediterranean Sea) that has been evaluated as a new record and it had comprised the studies on Gökçeada Island.
In detailed Cirik et al.(1990) put forward the presence of 115 taxa systematically in Gökçeada Island and Aysel et al. (2001) published a checklist of marine flora in the island based on the researches conducted from 1973 to 2001. Afterwards Aktan & Gümüşoğlu (2014) and Güreşen et al. (2015) contributed new records to the marine flora of the island based on the epiphytic flora on Posidonia oceanica leaf blades and rhizomes. In this manner the main purpose of this paper is to present an updated list of marine flora along the littoral zones of Gökçeada Island (North Aegean) with believing to assess the last situation and lead to the further ecological studies that will be conducted around the region and finally to develop a detailed herbarium collection with the samples collected for the museum of Istanbul University Gökçeada Marine Research Department. (Figure 1 ). The samples have been collected from the infralittoral zones by SCUBA diving and preserved in 4% formalin for the further taxonomic identifications. All samples were identified to species levels under the divisions of Cyanobacteria, Rhodophyta, Ochrophyta, Chlorophyta and Tracheophyta and for the nomenclature of the higher taxa we followed WoRMS and AlgaeBase (Guiry and Guiry, 2016) List of the species are mainly based on literature review, a total of 349 species and 22 varieties belonging to five divisions are known from the Gökçeada Island. The species list of each divisio and classis are presented in Table  1 . Among these 83 species had been firstly reported from the island by Yazıcı (1974) that contributed to the marine flora with two species from Cyanobacteria; 36 species from Rhodophyta; 26 species from Ochrophyta; 19 species from Chlorophyta and 2 species from Tracheophyta.
After, Aysel et al (2001) added 256 species and 25 varieties from the island. The remaining six species (Polysiphonia brevearticulata (Figure  3 ), Ceramium codii (Figure 4) , Gymnothamnion elegans (Fig. 5) , Spermothamnion repens (Figure 6 ), Lophosiphonia cristata, Hydrolithon cruciatum (Figure 7) ) belonging to Rhodophyta; one species (Leathesia marina) belonging to Ochrophyta; one species (Caulerpa racemosa (Figure 8) ) and one variety (Caulerpa racemosa var. cylindracea) belonging to Chlorophyta recorded during the present study are the new records for Gökçeada Island. The new recorded species belonging to Rhodophyta were found as filamentous and crustose epiphytic forms on Posidonia oceanica leaf blades during the years 2009-2015. Rhodophyta had the highest number of species dominated the macroalgal composition with 178 species followed by the contributions of Ochrophyta and Chlorophyta, Cyanobacteria and Tracheophyta with 78, 64, 25 and four species, respectively (Figure 2 ).
Considering the percentages, Rhodophyta constitutes 51% of macroalgal flora in the island, followed by Ochrophyta, Chlorophyta and Cyanobacteria with 23%, 18% and 7%, respectively. 
Exotic Species
The present paper also reports a total of 11 exotic species (Acanthophora nayadiformis, Asparagopsis armata, Asparagopsis taxiformis, Bonnemaisonia hamifera, Colaconema codiola, Polysiphonia fucoides belonging to Rhodophyta; Cladosiphon zosterae, Ectocarpus siliculosus var. hiemalis, Pylaiella littoralis belonging to Ochrophyta; Caulerpa racemosa var. cylindracea and Codium fragile subs. fragile belonging to Chlorophyta) distributed around the continental shelf of Gökçeada Island.
Whereas Codium fragile subs. fragile that is widely distributed in the Mediterranean Basin was introduced accidentally via shipping (ballast waters) or current systems from the Northern Pacific into the Mediterranean (Verlaque et al, 2015) ; Indo-West Pacific originated Acanthophora nayadiformis, Asparagopsis armata and Caulerpa racemosa and its variety Caulerpa racemosa var. cylindracea were introduced into the Mediterranean by the Suez Canal. Accordingly in the recent years, the dispersal of C. racemosa with invasive distinctions can be seen around the coasts of Gökçeada Island and it spread on the mobile sediments around the island; especially covering vast areas in the southern coasts. Regarding the northern costs C. racemosa can be usually seen as wrapped around the rhizomes of the seagrass meadows and in the gaps between the meadows that were developped due to the boat anchorings and bottom trawlings (Piazzi et al. 1994) . Its new variety Caulerpa racemosa var. cylindracea was also recorded in the southern coasts during the present study.
Regarding the marine phanerogams (Tracheophyta) that are the key ecosystems in the Mediterranean representing the hotspots of the biological diversity were recorded as 1% of the systematic groups in the region presenting three genus (Cymodocea, Posidonia, Zostera) .
Especially Posidonia oceanica (Figure 9 ) meadows covers vast areas on the seafloor forming continuous belts and sometimes patches around the island.
In the species list (Tab. 1), Mesophyllum lichenoides, Cystoseira amentacea, C. mediterranea, C. spinosa 
Conclusion
According to the results that reported 349 species and 22 varieties have been related to the rather good coastal ecosystem health around the study region.
The coastal zone of Gökçeada Island hasn't degredated due to the irregular water-front constructions and industrial facilities. Furthermore a rich fauna and flora can be seen around the island due to the island and the Saros Gulf is on the way of the migration path of the marine species between the Black Sea and Mediterranean and act as a habitat for spawning and breeding. In the view of that a marine protected area named "Gökçeada Underwater Marine Park" was established in 1999 for the first time on the Turkish coasts to protect this characteristic marine site and to conserve the habitats of the endangered and endemic species. Therefore non-sustainable fishing, night spear fishing and tourism pressures have been prevented.
Despite these conditions, all the alien species that recorded in this study continue to be regarded as a biogeographical threat for the Mediterranean Region and their effects have to be monitored around the island as a biodiversity hotspot area in the North Aegean.
